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(54) METHOD AND DEVICE FOR CONTROLLING ANGLE OF WORKING MACHINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and device for controlling the 
angle of a working machine, allowing even unskilled operators to easily and 
efficiently perform excavation work and the work of loading into the bucket of a front 
end loader. 

SOLUTION: An angle control device for the working machine of a front end loader 
having a boom at the front of a vehicle body and a bucket at the end of the beorr. 
includes an automatic excavation starting button 34, a boom angle detection means 
40, a bucket angle detection means 41, and a solenoid proportional control valve 20 
for controlling a boom control valve 13 and a bucket control valve 14. The angle 
control device has a controller 25 which outputs to the solenoid proportional control 
valve 20 a control signal for lifting the boom at a predetermined angle in an automatic 
excavation mode started at the input of a starting signal from the automatic 
excavation starting button 34, and which performs predetermined operations 
according to signals inputted thereto from the boom angle detection means 40 and the 
bucket angle detection means 41, to output to the solenoid proportional control valve 
20 a control signal for tilting the bucket 4 by a predetermined angle corresponding to 
the boom angle in accordance with the automatic excavation mode stored in advance. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to work machine control of the front end loader which 

has a boom and a bucket in the vehicles anterior part. 

[0002] 

[Description of the Prior Art] The digging with the bucket of the conventional front end loader and the method of loading are 
explained with reference to drawing 1 . Drawing 1 is the side elevation of a wheel mounted front end loader. The front end 
loader 1 has the work machine 5 which becomes the anterior part of the body 2 from a boom 3 and a bucket 4, excavates the 
loading objects 6, such as mainly crushed rock or earth and sand, with a bucket 4, loads them, and does the work loaded into a 
dump truck etc. The work which there are boom operation and bucket operation as operation of the work machine 5 of a front 
end loader 1, excavates the loading object 6, and is loaded into a bucket 4 is done by performing boom elevation operation 
and bucket tilt (direction of raising) operation by turns, advancing vehicles on the mountain of the loading object 6. 
[0003] 

[Problem(s) to be Solved by the Invention] However, although the digging with the conventional bucket and shipping work 
operated the boom control lever and the bucket control lever while the operator advanced vehicles, and they performed the 
boom elevation operation and the bucket tilt operation by turns and the loading object is loaded into the bucket, control of the 
boom angle at this time and a bucket angle is performed by an operator's feeling. And the relation between this boom angle 
and a bucket angle changes with soil texture, shipping working conditions, etc. of a loading object, and has big influence on 
working capacity. Therefore, although a remarkable operator's skill and the level of skill are needed for this work, the intake 
weight into the bucket of a loading object changes considerably with an operator's skill, and working capacity falls in an 
unskilled operator. And while reservation of a skillful operator is difficult, it is complicated to perform boom elevation 
operation and bucket tilt operation by turns also for a skillful operator, and it has the problem of causing an efficiency fall, 
with defatigation. 

[0004] Paying attention to the above-mentioned trouble, the operator non-becoming skillful can also perform this invention 
easily and efficiently in the digging to a bucket, and shipping work, and it aims at offering the angle control method of the 
work machine which can reduce defatigation also for a skillful operator, and its control unit. 
[0005] 

[Means for Solving the Problem and its Function and Effect] In order to attain the above-mentioned purpose, the angle control 
method of the work machine the 1st invention concerning this invention In the angle control method of the work machine of 
the front end loader which has the work machine of the boom attached in the anterior part of the body free [ rise and fall ], and 
the bucket attached in the point of a boom free [ rotation in the vertical direction ] The automatic digging mode in which the 
predetermined relation of a bucket angle to the boom angle at the time of digging is expressed is memorized beforehand, at 
the time of digging After operating a boom and a bucket to an automatic digging starting position manually, it is considering 
as the method of starting automatic digging, controlling the drive of boom elevation and a bucket tilt based on the relation 
between the boom angle in automatic digging mode, and a bucket angle which carried out [ aforementioned ] storage, and 
controlling each angle. 

[0006] After an operator operates a work machine to an automatic digging starting position manually, according to the 
above-mentioned method, based on the automatic digging mode memorized beforehand, the specified quantity tilt of the 
bucket is automatically carried out by directing the start of automatic digging for a controller corresponding to the degree of 
angle of climb of a boom. Therefore, also in an expert, operation becomes easy and an operator can mitigate defatigation 
while work machine operation of digging and shipping work becomes easy and he can do efficient work easily also by the 
unskilled man. 

[0007] The boom 3 by which the 2nd invention concerning this invention was attached in the anterior part of the body free 
rise and fall ], The bucket 4 attached in the point of a boom 3 free [ rotation in the vertical direction ], In the angle control 
unit of the work machine of the front end loader which has the boom operation valve 13 and the bucket operation valve 14 
which control the rise-and-fall operation of a boom 3, and the tilt dumping operation of a bucket 4 based on the manipulate 
signal from the boom control lever 30 and the bucket control lever 32, respectively The automatic digging start button 34 
which directs the automatic digging start with a boom 3 and a bucket 4, A boom-angle detection means 40 to detect the degree 
of angle of climb of a boom 3, and a bucket angle detection means 41 to detect the degree of tilt angle of a bucket 4, the 



electromagnetism which controls a boom operation valve (13) and the bucket operation valve 14 by each control signal of the 
boom 3 and bucket 4 to input, when the start signal from the automatic digging start button 34 is inputted as a proportional 
control valve 20 the control signal which it becomes [ control signal ] automatic digging mode and raises a boom 3 at 
predetermined speed -- electromagnetism, while outputting to a proportional control valve 20 Input each signal from the 
boom-angle detection means 40 and the bucket angle detection means 41, and a predetermined operation is performed, the 
control signal to which the predetermined angle tilt of the bucket 4 is carried out corresponding to the rising boom angle 
based on the automatic digging mode memorized beforehand - electromagnetism -- it is considering as the composition 
which has the controller 25 outputted to a proportional control valve 20 

[0008] If an operator operates an automatic digging start button according to the above-mentioned composition, it will 
become automatic digging mode, and a bucket is automatically controlled after this in the position of the bucket angle 
corresponding to the angle of the boom which goes up based on the automatic digging mode which is set up beforehand and 
memorized while raising a boom automatically by the controller, and, thereby, digging and shipping are performed. 
Therefore, the operation at the time of digging work becomes very easy, and operator fatigue is also reduced sharply. 
[0009] The boom 3 by which the 3rd invention concerning this invention was attached in the anterior part of the body free 
rise and fall ], The bucket 4 attached in the point of a boom 3 free [ rotation in the vertical direction ], The boom control 
lever 30 And it sets to the angle control unit of the work machine of the front end loader which has the boom operation valve 
13 and bucket operation valve (14) which control the rise-and-fall operation of a boom 3, and the tilt dumping operation of a 
bucket 4 based on the manipulate signal from the bucket control lever 32, respectively. The automatic digging start button 34 
which directs the automatic digging start with a boom 3 and a bucket 4, A boom-angle detection means 40 to detect the degree 
of angle of climb of a boom 3, and a bucket angle detection means 41 to detect the degree of tilt angle of a bucket 4, the 
electromagnetism which controls the boom operation valve 13 and the bucket operation valve 14 by each control signal of the 
boom 3 and bucket 4 to input, when the start signal from the automatic digging start button 34 is inputted as a proportional 
centre! valve 20- the control signal which it becomes [ control signal ] automatic digging mode and raises a boom 3 based on 
the signal from the boom control lever 30 - electromagnetism, while outputting to a proportional control valve 20 Input each 
signal from the boom-angle detection means 40 and the bucket angle detection means 41, and a predetermined operation is 
performed, the control signal to which the predetermined angle tilt of the bucket 4 is carried out corresponding to the rising 
boom angle based on the automatic digging mode memorized beforehand -- electromagnetism ~ it is considering as 
composition with the controller 15 outputted to a proportional control valve 20 

[0010] According to the above-mentioned composition, an operator operates an automatic digging start button, considers as 
automatic digging mode, operates a boom control lever, and raises a boom. With elevation of a boom, when a boom reaches a 
predetermined angle, based on the automatic digging mode defined beforehand, a bucket carries out a predetermined angle tilt 
automatically, and the repeat of the automatic control of this degree of tilt angle is carried out. Thereby, since digging and 
shipping work can do work by an operator's intention while becoming easy, its workability improves very much. 
[001 1] The boom 3 by which the 4th invention concerning this invention was attached in the anterior part of the body free 
rise and fall ], The bucket 4 attached in the point of a boom 3 free [ rotation in the vertical direction ], In the angle control 
unit of the work machine of the front end loader which has the boom operation valve 13 and the bucket operation valve 14 
which control the rise-and-fall operation of a boom 3, and the tilt dumping operation of a bucket 4 based on the manipulate 
signal from the boom control lever 30 and the bucket control lever 32, respectively The automatic digging start button 34 
which directs the automatic digging start with a boom 3 and a bucket 4, the electromagnetism which controls the boom 
operation valve 13 and the bucket operation valve 14 by each control signal of the boom 3 and bucket 4 which are inputted as 
a boom-angle detection means 40 to detect the degree of angle of climb of a boom 3 - with a proportional control valve 20 
the control signal which it becomes [ control signal ] automatic digging mode and raises a boom 3 based on the signal from 
the boom control lever 30 when the start signal from the automatic digging start button 34 is inputted - electromagnetism, 
while outputting to a proportional control valve 20 Input the signal from the boom-angle detection means 40, perform a 
predetermined operation, and it is based on the automatic digging mode memorized beforehand, the control signal to which 
predetermined carries out the time tilt of the bucket 4 corresponding to the rising boom angle ~ electromagnetism -- it is 
considering as the composition which has the controller 25 outputted to a proportional control valve 20 
[0012] According to the above-mentioned composition, since the drive of the bucket tilt in automatic digging mode is 
controlled in time, structure becomes easy, without needing a bucket angle detection means, and control software also 
becomes simple. Moreover, an operator can do digging and shipping work easily. 

[0013] The 5th invention concerning this invention is taken as the composition which has the kick down switch 35 which 
changes gears a travel speed to the advance 1st speed from the advance 2nd speed in the angle control unit of the work 
machine of the 2nd, 3, or 4 invention. 

[0014] Automatic digging can be performed, while according to the above-mentioned composition running by the advance 
2nd speed in digging and shipping work, operating a kick down switch simultaneously with a digging start, switching to the 
advance 1st speed and increasing driving force, since the kick down switch was prepared in addition to the automatic digging 
start button. Therefore, the efficiency of digging and shipping work can be improved. 

[0015] In the angle control unit of the work machine of the 2nd, 3, or 4 invention, it connects with a controller 25 and the 6th 
invention concerning this invention is taken as the composition which has the mode selection means 42 selectable [ any one ] 
of two or more kinds of automatic digging modes in which the bucket tilt time corresponding to the predetermined degree of 
bucket tilt angle corresponding to the degree of boom angle of climb or the predetermined, predetermined degree of boom 



angle of climb was set up beforehand. 

[0016] According to the above-mentioned composition, the optimal digging mode for eye a selectable hatchet, soil texture, a 
working condition, etc. can be chosen by the mode selection means arbitrarily [ one ] of two or more kinds of automatic 
digging modes, and working efficiency can be improved. 

[0017] The 7th invention concerning this invention is set to the angle control unit of the work machine of the 2nd, 3, or 4 
invention. The kick down switch 35 which changes gears a travel speed to the advance 1st speed from the advance 2nd speed, 
The degree of bucket tilt angle corresponding to [ connect with a controller 25 and ] the predetermined degree of boom angle 
of climb beforehand, Or it is considering as the composition which has the mode selection means 42 selectable [ any one ] of 
two or more kinds of automatic digging modes in which the bucket tilt time corresponding to the predetermined degree of 
boom angle of climb was set up. 

[0018] Since according to the above-mentioned composition the driving force at the time of digging can be increased by 
operating a kick down switch while being able to choose the optimal digging mode for soil texture, a working condition, etc., 
improvement in much more working efficiency can be aimed at. 

[0019] While having the engine-speed detector 43 which octavus invention concerning this invention detects an engine speed 
in the angle control unit of the work machine of the 2nd or 3 invention, and outputs a detecting signal to a controller 25 The 
controller 25 is considered as the composition which chooses from from among two or more kinds of automatic digging 
modes which are carrying out [ aforementioned ] storage, and controls the operation of a bucket based on the selected digging 
mode corresponding to the size of the load judged based on the engine-speed detecting signal. 

[0020] According to the above-mentioned composition, the size of a load is judged based on the engine speed detected with 
the engine rotation detector, and selection in the automatic digging mode which becomes the most efficient to a load is 
attained. Since the digging suitable for the load can be performed by this, improvement in working efficiency can be aimed at. 

[0021] 

[Embodiments of the Invention] Below, the angle control method of the work machine concerning this invention and the 
operation form of the control unit are explained in full detail with reference to a drawing. Drawing 1 expresses the front end 
loader to which the angle control method of the work machine concerning this invention and its control unit are applied, and, 
below, explains a wheel mounted front end loader as an example. It has the work machine 5 which consists of a boom 3 
attached in the front part of the body 2 a front end loader 1 can run freely free [ rise and fall ], and a bucket 4 attached in the 
vertical direction free [ rotation ] at the point of a boom 3. Operation of a boom 3 and a bucket 4 is performed by each control 
lever prepared in the driver's cabin carried on the body 2. 

[0022] Drawing 2 is the control schematic diagram of the angle control unit of a work machine. It connects with a boom 
cylinder 10 and a bucket hydraulic cylinder 11, respectively, and the boom operation valve 13 and the bucket operation valve 
14 of an oil pressure pilot formula which were infixed on the **** circuit 16 of the work machine hydraulic pump 12 
constitute the tandem circuit. The boom operation valve 13 is 4 position change-over valve which has A (boom rise) position, 
B (neutrality) position, C (boom descent) position, and D (float) position, and the bucket operation valve 14 is 3 position 
change-over valve which has E (tilt) position, F (neutrality) position, and G (dumping) position, the pilot pressure-receiving 
section of the boom operation valve 13 and the bucket operation valve 14 ~ respectively -- electromagnetism - it connects 
with the pilot pump 15 through the proportional control valve 20 electromagnetism -- a proportional control valve 20 - boom 
lowering -- electromagnetism -- a proportional control valve 21 and boom raising — electromagnetism - a proportional 
control valve 22 and bucket dumping - electromagnetism - a proportional control valve 23 and a bucket tilt ~ 
electromagnetism -- a proportional control valve 24 constitutes ~ having ~ boom lowering - electromagnetism - a 
proportional control valve 21 and boom raising -- electromagnetism -- a proportional control valve 22 is connected to each 
pilot pressure-receiving section of the boom operation valve 13, and the bucket dumping electromagnetic-control valve 23 
and the bucket tilt electromagnetic-control valve 24 are connected to each pilot pressure-receiving section of the moreover -- 
each ~ electromagnetism - the solenoid instruction section of proportional control valves 21, 22, 23, and 24 has inputted each 
command signal from a controller 25 

[0023] The 1st potentiometer 3 1 which detects a boom control input is attached in the boom control lever 30, and the 2nd 
potentiometer 33 which detects a bucket control input is attached in the bucket control lever 32, and each detecting signal is 
inputted into the controller 25. Moreover, the automatic digging start button 34 is formed in the boom control lever 30, and 
the digging start signal is inputted into the controller 25. Without operating a gearshift lever (not shown) to the bucket control 
lever 32, the kick down switch 35 which can change gears to the advance 1st speed from the advance 2nd speed is formed, 
and is connected with the gear change control unit which is not illustrated. Furthermore, the controller 25 is connected with a 
boom-angle detection means 40 to mention later for details, the bucket angle detection means 41, the mode selection means 
42, and the engine-speed detector 43, respectively. In addition, the kick down switch 35 which attached * mark in drawing, 
the bucket angle detection means 41, the mode selection means 42, and the engine-speed detector 43 are unnecessary 
depending on the structure of a system. Moreover, a kick down switch 35 may use also [ start button / automatic digging / 34 
]. 

[0024] Next, an operation is explained based on drawing 2 . the work machine speed-control instructions corresponding to [ if 
an operator operates the boom control lever 30 or the bucket control lever 32, a controller 25 will input the control input 
signal of each control levers 30 and 32 from the 1st potentiometer 3 1 or the 2nd potentiometer 33, and ] this control input 
signal -- each -- electromagnetism - it outputs to proportional control valves 21, 22, 23, and 24 each -- electromagnetism 



proportional control valves 21, 22, 23, and 24 output each pilot oil pressure of the pressure according to the size of these 
work machine speed-control instructions to the pilot pressure-receiving section of the corresponding boom operation valve 13 
or the bucket operation valve 14, and by this, a boom cylinder 10 or a bucket hydraulic cylinder 1 1 is the speed according to 
each pilot oil pressure, and operates in the corresponding direction 

[0025] the predetermined operation which will start automatic digging if a controller 25 inputs the digging start signal from 
the automatic digging start button 34, inputs each signal from the boom-angle detection means 40, the bucket angle detection 
means 41, the mode selection means 42, and the engine-speed detector 43, and is mentioned later on the other hand -- carrying 
out ~ work machine speed-control instructions -- electromagnetism -- it outputs to each solenoid instruction section of a 
proportional control valve 20, a boom angle and a bucket angle are controlled, and automatic digging is carried out At this 
time, by operating a kick down switch 35 and changing gears the vehicle speed to the advance 1st speed from the advance 2nd 
speed, driving force becomes large and digging efficiency improves. If the automatic digging start button 34 and a kick down 
switch 35 are made to serve a double purpose as mentioned above, a kickdown is made simultaneously with an automatic 
digging start, and digging work can be done still more easily and efficiently. 

[0026] Next, based on drawing 3 , detection of the boom angle by the boom-angle detection means 40 and the bucket angle 
detection means 41 and a bucket angle is explained. Drawing 3 is the side elevation of the work machine 5 of a front end 
loader. The end face section of a boom 3 is attached in the body 2 free [ rotation ] by the pin 7, and the body 2 and the boom 

3 are connected by the boom cylinder 10. If a boom cylinder 10 is elongated, a pin 7 is rotated as a center, a boom 3 goes up, 
and if it contracts, it will descend. Moreover, a bucket 4 is attached in the point of a boom 3 free [ rotation ] by the pin 8, and 
the bucket 4 and the boom 3 are connected by the bucket hydraulic cylinder 1 1 through the link 9. If a bucket hydraulic 
cylinder 1 1 is elongated, a bucket 4 will be dumped, if a tilt is carried out and it reduces. 

[0027] It is the angle theta 1 of line A-A to which a boom angle connects a pin 7 and a pin 8 in the above work machines 5, 
and vertical line B-B which passes along a pin 7 to accomplish. It is expressed, moreover, a bucket angle passes along a pin 8 
with iine A-A, and is the angle theta 2 with line C-C parallel to base 4a of a bucket 4 to accomplish. It is expressed. 
Therefore, when a boom 3 goes up, it is a boom angle theta 1 . When it becomes large and a bucket 4 carries out a tilt, it is the 
bucket angle theta 2. It becomes large. As an example of the boom-angle detection means 40, the 3rd potentiometer 44 is 
attached in the pin of the end face section of boom 3 7 section, and the 4th potentiometer 45 is attached in the pin 8 section 
based on [ of a bucket 4 ] rotation as an example of the bucket angle detection means 41. 

[0028] Next, based on drawing 4 and drawing 5 , the angle control method of the work machine concerning the 1 st operation 
gestalt is explained. It is made to excavate in various digging modes by controlling a boom angle and a bucket angle, holding 
a predetermined relation mutually in this invention. Drawing 4 is a graph showing an example of the relation between the 
boom angle in each digging mode, and a bucket angle concerning the 1st operation gestalt, the horizontal axis shows boom 
angle thetaLS and the vertical axis shows bucket angle thetaBS. Each curve expresses three kinds, the mode 1, the mode 2, 
and the mode 3. On each mode curve, the point corresponding to the stage i of the processing parameter used by the controller 
25 in the case of the below-mentioned data processing shall be set up, respectively, and Stage i shall change from 0 to n here. 
In addition, since the size of the load at the time of digging can be judged by the engine speed, it is also possible to switch 
digging mode for every predetermined range of an engine speed, and to set up the digging mode suitable for the load. In 
addition, the configuration of the line of the graph shown in drawing 4 , the number of kinds, and a stage are fitted to soil 
texture, a working condition, etc., and are set up the optimal. 

[0029] Drawing 5 is the data-processing flow chart of the controller 25 in the 1 st operation gestalt, and explains the angle 
control method of a work machine based on this drawing. Here, the controller 25 shall have memorized the curve in each 
digging mode shown in drawing 4 . 

1) At Step 5 1, an operator points to the optimal digging mode for a controller 25 by the mode selection means 42 from soil 
texture, a working condition, etc., and a controller 25 selects the digging mode directed out of the memorized digging mode. 
In addition, when the engine-speed detector 43 is formed, a controller 25 inputs the signal from the engine-speed detector 43, 
and selects the digging mode suitable for the load. 

2) At Step 52, an operator operates the automatic digging start button 34, and directs an automatic digging start for a 
controller 25. 

3) At Step 53, a controller 25 starts automatic digging in i= 0 stage. 

4) Step 54 — a controller 25 -- boom raising — electromagnetism — a control signal is outputted to a proportional control valve 
21, and elevation of a boom 3 is started -- making -- boom angle theta 1 It increases. 

5) Step 55 — a controller 25 -- digging mode ~ being based -- boom-angle theta 1 >=thetaLSi ****** — it calculates and 
judges In NO, it returns before Step 54, and, in YES, progresses at Step 56. 

6) the digging mode of the 1st operation gestalt which showed the controller 25 in drawing 4 at Step 56 ~ being based - a 
bucket tilt -- electromagnetism -- output a control signal to a proportional control valve 24, and carry out the tilt of the bucket 

4 Therefore, bucket angle theta 2 It increases. 

7) Step 57 -- a controller 25 ~ digging mode -- being based theta2 >=thetaBSi ****** - it calculates and judges In NO, it 
returns before Step 56, and, in YES, progresses at Step 58. 

8) Progress to the following stage i=i +1 at Step 58. 

9) whether at Step 59, the controller 25 reached the culmination, and boom-angle theta 1 >=thetaLSn *****♦__ it calculates 
and judges In NO, it returns before Step 54, and the distance of the following stage is repeated similarly. 

10) In YES, complete automatic digging at Step 60 by Step 59, and shift to general manual mode. The automatic digging to 



the 1st bucket 4 and shipping work are completed above, and 2nd henceforth is again started from digging mode selection. 
[0030] If an operator operates the automatic digging start button 34, since, as for after [ all ], digging of a bucket 4 and 
shipping will be performed automatically according to the above-mentioned method, work is very easy and can respond easily 
also by the unskilled man. 

[003 1] Next, the 2nd operation gestalt is explained with reference to drawing 6 and drawing 7 . The bucket tilt drive time (it is 
henceforth called bucket tilt time) corresponding to [ drawing 6 is a graph showing an example of the relation between the 
boom angle in digging mode and a bucket angle concerning the 2nd operation gestalt, and ] this boom-angle thetaLS in a 
vertical axis corresponding to boom-angle thetaLS in a horizontal axis is shown. Two kinds, the mode 1 and the mode 2, are 
expressed to this drawing, and bucket tilt time is set in step to every [ of the aforementioned processing parameter 
corresponding to the predetermined range of boom angle thetaLS ] stage i, respectively. In addition, the configuration of the 
line of the graph shown in drawing 6 , the number of kinds, and a stage are fitted to soil texture, a working condition, etc., are 
set up the optimal, and are beforehand stored in a controller 25. 

[0032] Drawing 7 is the data-processing flow chart of the controller 25 in the 2nd operation gestalt, and explains the angle 
control method of this operation gestalt based on this drawing. Here, the controller 25 shall have memorized the property data 
(data showing the relation between a boom angle and bucket tilt time) in each digging mode shown in drawing 6 . 

1) At Step 71, an operator points to the digging mode chosen as the controller 25 by the mode selection means 42, and a 
controller 25 selects the digging mode directed out of the memorized digging mode. In addition, when the engine rotation 
detector 43 is formed, a controller 25 inputs the signal from the engine rotation detector 43, and selects the digging mode 
suitable for the load. 

2) At Step 72, an operator directs an automatic digging start for a controller 25 by the automatic digging start button 34. 

3) At Step 73, a controller 25 starts automatic digging in i= 0 stage. 

4) At Step 74, an operator does elevation operation of the boom control lever 3 G. 

5) At Step 75, a boom 3 goes up and is a boom angle theta 1 . It increases. 

6) Step 76 — a controller 25 — digging mode -- being based -- boom-angle theta 1 >-thetaLSi ****** — it calculates and 
judges In NO, it returns before Step 74, and, in YES, progresses at Step 77. 

7) the digging mode of the 1st operation gestalt which showed the controller 25 in drawing 4 at Step 77 - being based ~ a 
bucket tilt - electromagnetism ™ output a control signal to a proportional control valve 24, and carry out the tilt of the bucket 
4 Therefore, bucket angle theta 2 It increases. 

8) Step 78 -- a controller 25 -- digging mode ~ being based ~ bucket angle theta2 >=thetaBSi ****** - it calculates and 
judges In NO, it returns before Step 77. In YES, it progresses to Step 79. 

9) Progress to the following stage i=i +1 at Step 79. 

10) whether at Step 80, the controller 25 reached the culmination, and boom-angle theta 1 > = =thetaLSn ******* it calculates 
and judges In NO, it returns before Step 74, and the distance of the following stage is repeated similarly. 

1 1) In YES, complete automatic digging at Step 8 1 by Step 80, and shift to general manual mode. 

[0033] According to the above-mentioned method, an operator can perform a boom elevation operation with his intention, can 
do the work doubled with the environmental situation, and can expect the increase in efficiency of work. 
[0034] Next, the 3rd operation gestalt is explained. Drawing 8 is the flow chart of the angle control method of the work 
machine concerning this operation gestalt. Here, the controller 25 shall have memorized the property data in the same digging 
mode as the 2nd operation gestalt shown in aforementioned drawing 6 . 

1) At Step 91, an operator points to digging mode for a controller 25 by the mode selection means 42, and a controller 25 
selects the digging mode directed out of the memorized digging mode. 

2) At Step 92, an operator operates the automatic digging start button 34, and directs an automatic digging start for a 
controller 25. 

3) At Step 93, a controller 25 starts automatic digging in i= 0 stage. 

4) At Step 94, an operator does elevation operation of the boom control lever 30. 

5) At Step 95, a boom 3 goes up and is a boom angle theta 1. It increases. 

6) Step 96 -- a controller 25 - digging mode - being based -- boom-angle thetal >=thetaLSi ****** - it calculates and 
judges In NO, it returns before Step 74. In YES, it progresses to Step 97. 

7) At Step 97, a controller 25 carries out the predetermined-time tilt of the bucket 4 based on the digging mode of the 2nd 
operation gestalt shown in drawing 6 . 

8) Progress to the following stage i=i +1 at Step 98. 

9) whether at Step 99, the controller 25 reached the culmination, and boom-angle thetal >=thetaLSn ***♦**._ it calculates 
and judges In NO, it returns before Step 74, and the distance of the following stage is repeated similarly. 

10) At Step 99, in YES, complete automatic digging at Step 100, and shift to general manual mode. 

[0035] According to the above-mentioned method, since the tilt of a bucket 4 is set up by time, bucket tilt time is fixed 
irrespective of the size of a load. Therefore, digging and shipping work can be done in a fixed rhythm, and work can be done 
efficiently. In addition, in this method, since a bucket tilt is not angle control, the bucket angle detection means 41 in drawing 
2 becomes unnecessary. 

[0036] Below, other operation gestalten are explained. In drawing 2 , although the boom operation valve 13 and the bucket 
operation valve 14 constitute the tandem circuit, they are made into the parallel circuit which is not illustrated and are good 
also as possible in the concurrent operation of a boom 3 and a bucket 4. 



[0037] In drawing 2 , when the number of digging modes is one, the mode selection means 42 becomes unnecessary and that 
of the digging mode selection step of each aforementioned flow chart is lost. 

[0038] It sets to drawing 3 and is a boom angle theta 1 . And bucket angle theta 2 The 3rd potentiometer 44 and the 4th 
potentiometer 45 to detect may be the stroke sensor of a boom cylinder 10 and a bucket hydraulic cylinder 1 1 . Or a boom 
angle theta 1 and the bucket angle theta 2 Instead, you may use the bulb opening time of the boom operation valve 13 and the 
bucket operation valve 14. 

[0039] Although not illustrated, an automatic digging release means (for example, automatic digging canceling switch) is 
established, it is in the middle of automatic digging work, automatic digging is canceled, and you may enable it to shift to 
manual mode in the above-mentioned control method and a control unit. In addition, the bucket control lever 32 is not used by 
the aforementioned control method. Therefore, an automatic digging release means is in the middle of automatic digging 
work, and when the bucket control lever 32 is operated, you may constitute it so that automatic digging may be canceled. 
[0040] The manipulate signal of the operator at the time of the first digging and shipping is stored in a controller as teaching 
mode, and it excavates and you may make it play back this teaching mode and load automatically in the above-mentioned 
control method, after a two-times eye. 



[Translation done.] 



(19)B*i*»JF (JP) (l2)<2AM^pf<^T$^ ( A ) UDttflttUH&M** 

#M2000-96601 

(P2000-96601 A) 
(43) 1^0 ¥^E12^ 4^ 4 0 (2000. 4. 4) 



(51) Int. CI. aS'JIS^ FI (##) 

E02F 3/43 E02F 3/43 F 2D003 



#3Eff*: 8 FD (±10H) 



(21)fflHS^- iRfH¥l0-288859 


(7D mi 


HA 


000001236 














(22)fcBSlB ^figl0^9^25B (1998. 9. 25) 






^.m^^^WWL—T g 3 # 






(72)% 


H# 


»jr mm 


























(74) ft 


HA 


100095197 


















A(g 


t%) 2D003 AA01 AB03 AB04 


BA02 BA03 








BB10 CA07 DA03 


DA04 DB03 








DB04 DC02 DC07 




(54) ftmmnfi&fflfflijm&viwmmm. 



(57) mm 

SSffiro^-^s' h 4i*tt57nv hzn^ Kn— y<Z>f£ 

1 t % :/-Agfef£#(i3).K.t//<^s/ MIMWM 4 
«rlW«ii-S*»J4:«l«»#2 0i. iftlBBiJ^^- h# 
^>3 4a»feOBI!*&«*SrA*L.*:i:#, i»aBfl*— 

#©4 h£^&tti#©4 l^b^^ax 

rofS^-SrA/jLTBFrJtOStSCSrffl/V T-feSettUTVS 
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[#ffai*©*H] 

-M3) ts -7-J»(3)(D%;i&mZ.±TJ3falZ\Bim£&\Z 

©BBffiSras-fittlBlliJ*— KSrBItU «lM«*fctt» ^ 
-A(3) i^yh(4) &*#l!i7gl()ttHiJMttttBfc 

*©a**l*i;tFifc. 

■M3) ^-A(3) ©ftSMKJiT^'fitclElSiSftfc 
MSHfc^yK4) Aj|flsW<— (30)fttf 

^ y h SM£ w<— (32) d» <0&fm*fxcm<5\/ ^7- 
a(3) ©£-l$fM&.R.U^'5rs> M4) ©?vuh • yy^fl 

5 s Kjfflffl^it&srfi^-r 5 e ntMx * - n >(34) 

®(40)t, /^yK4) ©^/uhAflttrtftWi-S^*-!/ 

h (4) ©4HWWflM§-fcJ: 9 ^-^&f£#(l3)RtP<>ir y 
hglf^#(l4)^SfJfflii-5ffl;«lt0iJ*J»#(2O) t , 
H'Jx h V(34) a»S>©HWMI*«:.*Jj L/c k # , 
i»»»He-Kfc*0, :/-A(3) £»5rJSii&T--h#£ 
■&5«*flr*Sr««ik«IWW#(20)fcffl*i-5 30 

— AaftldSWSL-O**-* M4) SrBFf^S^/W h £H2r 
Sim{t*«rfrott:0!IIHfti#(2O) ^a^-TS nyhn- 
9 (25) t SrW-TS - £ «r«Mft ki-fifMK«<OAftffi«iSi 

So 

[Kt5fcJS3] i«*©iHrtBfc#l*gfcK:«*3;h.fc:/- 
A(3) ^-A(3) 03fe»«BJKl±T*I^KE»i<Et 
*3»SiXfc/<^ry K4) :/-Ag|f£w<-(30);&tf 40 
hf*f£U'<-(32)a»6©!*fWS-fcS<5V*-C>''- 

A(3) W#^aStJ5/<^ y h (4) (O^/U h ■ tf^zffe 

fl#(14)i:Srtt57Byhxy Kn— yrofls**©** 

^(40)t, /^yK4) W^/Uh^«4r^aii-S^^y 
b^S^t±3#S(41)i, A^t5/-i(3) 
M4) «>*»J»«*KJ:9^ , -AJif^#(13)aV>'<*-y 50 
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htfcf£#(14) Sr©Jt9-r51ifiSitWJ«#(20) i, gttjR 

s Kteft 9 x ^— ASkf^ w<— (30)*»6©flr 

^j»j«#(20)(cta^-r5 ^-Aa£»a#»<4 

KM*— Kfc»<5v^T, ±#t5^-iftS(c»JSLt^ 
flPj?P# (20) a V h d - v (25) fc «r#f-« £ t 

•M3) A (3) w5tiSSBiiJtT*-f6]{c|p]Siei5E(c 

sjotstufc^^y K4) ^-Aikf^w<-(3o)aat 

h»f^W-<— (32)^P><Og|f^-ft-§-(cS<5^T7'— 
A (3) 0#|iffei!S^^yi-i4] (O^Vh-^^T 0 ^ 
»«r**LJe*t««i'*-6^-A»f^#(i3)ai5^*'y M» 

!SSfJ«^«lc*3V^T, y-A(3) it)W^K4) (cj: 

s g »aiJMi&s:m^i-5 smmm* * - h >04) 

«(40)fc, A^(i-5^-A(3) aif^4ryh(4) ©*^J 
WW-S-fcJ; 9 •7-J»»1&Hl3)W<*y H»f^(l4) 

^>'(34)d>e 5 colB<t&M^S:A*Ufei:#, giftfflH'J^- 
^— Aiftf^w<— (30)*»6O«*Ka£-3V^T 
^-A(3) «r±K-$«SIH«Pflr««rmaitt:ffilMff#(20) 

(ca^j-rsk*^, Aft«tfttH*«(4o)*»fe»fli# 

tyh (4) &Wil&(omi*-A' h $-B:5*Jffli«^Srffi^Jt 
^J»JW#(20) Kim^j-r* =i ^ h b — 9 (25) t «r*TT 5 C 

wwasjiKfev^, *fT3aue*iWit2a*»6»aiia»c 

aEai-Sdp-y^^^v^W i/^(35)Sr*-r5r 

[ff*^6] M*« 2. 3X»4iettrof^X«l©A« 
W»««U:J8V^T» hn-7(25)^iggL, ^4t>0f 

mm&nfei.tim%cnm<z>&mmm*r- K©rt©v^m 

SEItS + y^^i'^'f 2/^(35)^, 9(2 



( 3 ) 

3 

^~ KrortOl^-f tit*— O £51^-5116 ft^e— Kai^3MS: 
(42) t^ftSri Sr#m b -t 5 flM&BS w3&Jt§«i£ 
S. 

(25) {c^aft^-^m^i-5^>^vii]ife^aii§(43) & 

isisitbT^s&im^ attain- 

u a^ufcaa^j^- wcm^x^-y h<nftm*m io 

[000 1] 
[0 0 0 2] 

K:J:5»fiiJfttFWW&*#&«r. HI 1 Sr#fiB LTUi^-r 
5c El Hi, JfrJ — /l-S7n V boi>' Kn — ^*0?{RiJS|21 20 
T-£>5„ 7ny Ko— ^ l 2 ^mgCt-^- 

Aa i/<^ry b4 b ±9*5f^*«5«r*rU-Ca8 9, ± 

6 £fB8'J bT/<<«r y b 4 tca^iitf^fi. 8Mt<Kl 6 CD 

(-hlf^rSj) It K «fc o TfTfc) 

H5, 30 
[0 0 0 3] 

[0 0 0 4] #3893ttJbffi<OF«m6K*B U s<4r-y b 
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tSrgfti: bTl^S. 

[0 0 0 5] 

»M*-K*B«U »»Ji«*fc:H\ ■7-J»b'<'rv\-b 
i: b-CV^S. 

[0 0 0 6] ±E*«fefcJ:*btf, ^tt*»-ca 

^stc*n^bTiSiW(c0f^s^ h-r-So bfc^o 

[0 0 0 7] 43K9ilc:fl;5g2J89if2« *fle©lW«Si:i# 

P*aSEfc:3MlF3;h,fc^— A3 b. 7- J* 3 0$feS8aJ(d± 
T#tofclB»attfcBt*3*Lfc/<*y h4i, 
f£w<— 3 OW^j/ 2*»6«5jfef^W 
-5§-icS<5v>T:/— A 3 O&fefmx.Xfi't'ir yb4 cd^vp 

h 4 fc j: 5 a naBBijntt&tt^-r * a b * 

^y34t, ^-A3C0J:#^«Sr^ttl-rS7'-A^« 
^ffl?S4 0t, h4t05 L /US^*Sr1tt±li-5^ 
b^«^m#l9:4 1 b, AJ]-fZ>7'-J»3RU i ' < 'fr 
•yb4 0#*J»flr^-Kl J: 9 A«Mfc#(13)ftt*'<*- y 
h *f^# l 4 «riHflii-5«BIM:9JiMff# 20i. a tb* 

a»a#J*- 9 , T'-A 3 *rfrJt5S«-C?±#** 
5M»fll-9-«:fBKJt««IW# 2 0 tctU^i-S -f 
-A^S^a^|9:4 OS^^y h^SMtii#S4 1 

IE^gb-CV^5at!l^SB'J ; e- KlcS-^v^-C, 

Wfll*«:««Jt«WJW# 2 0 ^ffi^-TS 3 ^ h n-9 2 
5 4:t:*r*-*fl|j*£ bTV>-5 0 

[0 0 0 8] ±i2^^ittlf. j^u— *a«a«i»iM 
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[0 0 0 9] *JB9Hcffi«£3JSHtt, 
*SffiteBl**Hfc^— A3 fc, ^— A3 0>$fc«MBI;:± 10 

ftl"<—3 0RXfij<tr*s h»f^w<— 3 2 75>i=>cD&f£« 

^V34i, ^-A3W±#^«Sr^m-r5^-A^lS 
^iti#S4 0i:, ^^s/ h4W^/l'hHa4:^ffi-r5^ 
*y b:fcffl$tti#I8:4 1 A^1-5^-A3&^^ 20 
«>#fM#i{B4-£ «k 9 ^— A&f£# 1 3 Stf^ y 

m*?- h*^V3 4^bwM^ft#2:A^Lfci#. 
SebtBS'J^e— Kfc*9, ;/-A&f£ w<- 3 o frhnm 

*W#2 0fcH«j-r5i:#fc:» :/-A£g&tiJ3M9:4 0 

y h 4 &m&ABt ! f-A' h ^^mmfB^mmtmrnm 30 

[ooio] _hia*j*teJ:ixtf, a-^u— ^ttitMBIM 
SWimm*- Wzm^x &Wi$)\z;<lr -y hiWJffta* 

[00 1.1] 44S91[CfllSft4JB91fit **0>llMlSfc# 
*iSEH:lSo»Snfc^— A3 t, y-A3(0$fe4S8gpic:± 

f^^-SOS^y h»f£w<-3 2frb<0&iti3 

v ■ ?^7'V£®&*ft?nmm-rz7 r -j*mvFfri 3s 
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^>34i, y-^3<D±.^-nm^m-r^y'-^ns. 

&ffi#IS:4 0 AW5/-A3S^-yh4 0# 
M»Mt*fcJ: 9 :/-Ag|f£#i 3a^<*-y MfttP* l 
4**«-r«WBJfc0MMP#2Oi:» gWifflBU**- h- 
^y34*»f)<0«^S:A*Lfct# 1 iiftiSH'J^- 
- KKfcS, T'— Agftflsw*— 3 0*>lbcDfi-5§-K:S<5v> 

xzf-M. 3 *±&z#&mmmiSri:9MitwMm& 2 0 

izmtii-zkmc, :/-A*0a*m#«4 ot*t>nto* 

m*— kics-^-c, ±.%-irz>zf—j*-kmzmfc^X'< 

[0012] ±ia«*K:J:ixtf, e»«M*- KT*<zv< 
^y h^/vhroiE«iS:^raW{-SiJWbTV>50T% 

[0 0 1 3] *&W\Z&Z>%iS%m^ S&2, 3X114 

2ii^P>WjSlj£^jii-5=¥5'i5'^'^>'^-r 2^3 5 

[0 0 1 4] ±fE«fig(CJ;ix«. £SliS8'J**-h#* 
VtCiO X.T * y ^ ^ ? V * -f y f- &WL tf tz tz MW\ , 

[0 0 1 5] **W^ffiS*638WH:, *2 % 3X(i4 

4 2 4r*i-5«^i: UTV^S,, 
[0 0 16] Jil5»^fcj;n«. K3«R#«fcJ: 0 

[0 0 17] *4B91l£tilSJi$7 3g91tt, 152, 3X(i4 
2a*»blWriiiaK*a[i-5^y^y^^-f y^3 5 

[0 0 18] ±IS«fi)cic:J;ix»i, ±«^m^^l-* 
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y*-«r*fH-* £ t \z J: "9 •HiJ*0>KWrt«rJMfti-t-S C 
tas-C^5«Z3-e, — Brof1MS^»*0>l6]±.a s IIin3. 
[0 0 1 9] *«WIC0SSJB8 3BW»4, KS2X«:3 38W 
©fB^»a*#J«l|gitfc*Sl^-C. ^V5?VE(E»Sr* 

EHHR*ffl»4 3Sr«-f*fc*K» 2 5 

T^y h«>fHKiSr«WW"r*#J«i: LT^S. 10 

[0020] itB^fct^ii, ^^s?via«*miifc 

[0 0 2 1] 

-A3i, y-A3©ftiSS«|J»c±T*iaiK:ia«ie«EK:» 

[0022] H2f4, ^mm<onmmmmm<Dmm^m 

H|-C?fc5o ^iSfflE^^yi 2«5atttJ[HlS&l 6_h(^^- 30 
SE**LfcttEE'<-f n y hft©^— A*fp# 1 3 i^y 
h Sf£# 1 4 £ (4^*1-^*1,7*— A. *s V 1 0 t s<ir y 

7*-A&f1=#i 3(4A C/-A_h#) B 
(«f»£) «fc«. C (^-ATI*) &fi. D (»#) &a 

(f/n<) <fc«, f g (^y^) tea* 

f&HW#2 O^LT^ n y KjK^7*1 5 £&iBi£;ft,T 40 

2 1, ^-i»±»f««ifc0iJ»Jffll#2 2, y<^-y h/VT 1 
Wtttt:ffl«JfP# 2 3 RXfy<^r y h Tvu h WBt\£mHm& 
2 4fci 9«rilSix, ^-AT»f«^H:fiSJ©J«#2 IS 
TJf^-AJiff WMUcm'®\m# 2 2 (47*-A&fti# 1 3 <D 

W# 2 3 M'^y h tvU h mmmfflfr 2 4 (4^ y h 
«kf^#l 4»«-'<-f n y hSEWfciasBfcSih/C^S. * 
fc. «-ffi«tfc0yiSJ»# 2 1 , 22, 23, 2 4©yi/y 
-I* KJtH^f!5l4. ho- 7 2 S^bro-ttb-?*!,©^ 50 
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[0 0 2 3] :/-AJfcfls w<- 3 0 ICtt^-Alftff**: 

<7"y M*flsw<-3 2fcHy<*"y h&fEftfc&fcH-rSg 
2 iKfyv'g * 3 3riS&*£*l,-C*3!3 . •tax-eh,© 

7*— A»f^W<— 3 OiZl-i&Wimm*?— hJK^V3 4 

72 5I^A7J^tl,-C^5. '<-{ry h&f£W<— 3 2iC(4 

aaew<- (Ebj**-r> «rj»fM-5££*<i»ii2aw» 
btc, =v hn-7 2 5i4p«i«mi£-r6'^-A^a^ 

fflfS4 0 x hflAtftffl#S4 1, *-KillR# 

S4 2»t/*^^^HME»«lil*4 3 

-l£*5, ®-=|5*?Ptrf^ Ufc#y tptts^j y 
f35, /^yhA«*Bfil:4l. j e-KW5#gk4 
2Rtf^V^V|e]ij£$Scmtti3§4 3(4. ->*:r A (Office 

[0 0 2 4] Sttd. BI2^S^5^'Cf^l(l*c:oV^IftWi- 
S 0 ^f-^i!7-i|^W<-3 0Xli'<^5' 
^W<-3 2tifM"5i, 3yho-72 5(Jll)S 
fVi/a^- ^3 13Z.(4^2jKt l Vv'3 ^— ^ 3 3d»6> 
#«ffW<-3 0, 3 2 OtW^»flr»*A* 

•#2 1, 2 2, 2 3, 2 4fcffl#-T3. #WKJfcfllft< 
•#2 1, 22. 23, 24 tt r <Dfl3IHK&£fflMtf 

©*#*Kja?D*:£E*©#/-«>r oy h»BE«r»JtSi-*7* 
-Ag|fe# 1 3 Xtt^-ir y hSM£# 1 4 CDx-?>r o y 

smzmti ihtiot^-Aj/y y^i oxii^ 

4- yb^y^yi i (i^r^^n^^^ n y h ?fiJ£(-i^ C 

[0 0 2 5] — 7J, 3Vha — 7 2 5 f4 il&tBlM* * — 

•RiJSrnttL. y-A^*mtii^S4 0, /^yKilt 
ftWfS4 l . ^e- KSKft4 2RXf^>^eMR9k 

»a*4 s a* u ^SE-rsefSwsi^ 

«rfT*oTf^*«al*lW»*B«t«Btit««W#2 0© 

5- yuy-f Km^nSBCmTJL-CT'-A^St^'T-y 

5«r»f^U-C*a[SrlWili2a*»blitrJBia[ 
(c^i$i"5 r t (d i 0 ^®i73ds^:# < * 9, •HUgMW 
r6]±i"So SSizEcoi 5 (cefifttE^iJ^^— hJK^^3 4 t 
*y*tr*?-*7>4 y^3 5Sr*ffli-5i:, Sl!itBBiJ^*& 

[0 0 2 6] iifclc:, H3Kg'3^'-C7'-J^fg«!aj3M9: 
4 OS^^y b^| J S^W^Ife4 1 (CiS7*-A^^S. 
^<7"y b^,Kro^ai(^oV^TtftP^-t--5„ 1113(4. 7n 
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<om$mnm# 2 tc t° >- 7 t;r ± 9 eki g £ z *u 

T^So ^- Ai/ y y y 1 0 ^Mt 5 1 3 lit' 
So *fc, ^-^3<Z>jte»«Btef4^4ry b 4^t°^8tC 

So lS:#ftt5t^y h4ttf 

^ h U t y V^-T So 10 

[0 0 2 7] ±te<D£5tef&m5\Z&^X % Zf-J*ft 
Stt, trv7 t ^8 i^M^A-At, fcTV7Srii 
S»S«B-Bi:<0jS-rfc0i -C**ixSo ^-jr 

4 a tC^?i«|C-Ci:0^-r^ 0 2 "C*S*l5 0 £o 
3cDSffiSC^t'V7$B^S3 7KT-^V3 ^ 4 4 3dS» 
[0 0 2 8] 5 fc£<5v*-C\ ftlXlfc 

K^CD— 0flSr*-T^9:7"efc!>, «*4t4^-A^ 0LS, 
tttttt^^y flBSSr^LT^S. #ft^fl. <=e— K 30 

mcm^^bti%t&m'<7 *-?<D&m i icatjsi-s^as 
^tt^nia^^tb-c^r, 8Biii::tfio^nS 

fcfflfiiJ^-KSrKft-fSrirtpr^-efcS. **5, 0 4 
Zkft^^m^ £ ii:T*i6KR3£ $ *ts fc o t?S> s. 40 

[0 0 2 9] H5tt»l3tflg?l!?J8tC*3JtS=i^ha — 7 

bn-72 5f4iEl4(C^L^:#iaB«J^- K©ftj»Sria« 
LT^S t^t-TSo 

fcftaoam*- k**- KiR#a4 2 *c £ 19 =^ h 

n — 9 2 5l£»*U aixhn — 7 2 SttfBttLTV^S 

4*3,' 3i>^^iatea*ai*4 3*r»*tfc»&*c«:, = 50 
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5(43i>^>'|Hlte»tfeai«4 3^b(0«* 
4rA*U *»^-&ofc«ffl^- KSrafti" So 

2) ^f«7 7 p 5 2T\ ^ttgfttBBU**-- h# 

^>34^u 2 sizsmmmmte* 

3) ^7^5 3^ ha — ? 2 5 f2 g KliSB'J^ i 

= o««d»fe 

4) 7f^5 4t, (4:/— 
ttttfflfHtttt* 2 1 tefW«l«*«rHl* tty-^ 3 <D±& 

«rn*ft*«, ^"^^sei f*tt*-rSo 

5) 7T5/^5 5T% ha — 5 2 5 ttJBB'J*— K»C 

-TSo NO^a^iCte^y^S 4 GQmlMM 9 , YES 
CD^ta^^^S 6 {^mtlo 

6) a> hn — ^2 5f4El4tc:^bfc 

So 

7) ^ry^5 7t\ a> h p — ^ 2 StttBfi'J*— Kfd 
g"3$0 2 £0BSi ^S^SrSI^UT^J^^So NOCO 
a^JCtt^^y^S 6 OffifclJR 9* Y E S(Dm-£~^teX 
T*y75 8 Kifitfo 

8) ^fy^5 8T\ i = i + 1 fciiiPo 

9) ^^^^5 9T% =i> fa — 7 2 5 afti^Sltt^SI 

^S:^LT^J^-rS 0 NOC0®^tCf4^x^/^5 4^ 
mt-Mo Tft<o«l:«f<z>fTS«rlBI«H-«lk 9 iS^o 

10) ^fy^S QTYES^S^IWfy/e 0-C 
SlMB8«tt*TU -jK^-^-T/^- Kic^-TSo 
W±"CllH]go^^ry h4^<7>i»lBHiJ. «5&f^** s il* 
7U 2|ilBKI»f4HtWBd j e--K»*l^6W*&i-5. 

[0 0 3 0] ±BB*ffilC±*L«!, ^tte»«lM 
**-h#*>-3 4&»fimxtf, att^-CSKlW^ 

[0 0 3 1] Ifc^, EI6SU ? |g|7&#fiSLTm2llSS^ 

^^iftp^-rso H6ttiiS2jtifi»fflic«*3*aBfl j t-K 

aeLS^^-fS^^y hf^hBi^H 

So H6tc«Ufc^9^o*»<o»*, » 

[0 0 3 2] (E|7(4^2 3IJS^ffitC*5ttSa V hn-7 

2 s^amcfta^ci-^^- h-efco. ^^@i-s^5v^-c 
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1) ^^7 1"C, *f**— KS«^»4 2 
Icj; 19 2 5 icaWi Lfc»Sfl ^e— KSr»* 

^S^EMEfcfcM^ 3'*»b<0flr*SrA*L, *»K:<fi>o 10 

2) ^u-*ttett»aij**-h# 

3) ^f^7 3T, =* V h 2 5f*gftfflBiJ§: i 

4) ^f^7 4t, t^L/-^lt^-^f^W^-3 

5) ^77^7 5^ T'-i* 3te_h#?-U y—J*fiJ£6 

1 teif 20 

6) y^7 6t% ^>Fd-72 5 (j:ffl9']^- KM 
^-^^Sei^OLSi ^5^«:*J|[UT*iJft 

i"So NO^l:tt^fy7'7 4(DfiJtCS ( 9. YES 

7) ^7^77^ 3 V h n — 7 2 5ttH4t^Lfc 
8tt:WW#2 4MJ«f|fSrffl^l, ^yh4«r^ 

8) ^fs/^7 8^ = 2 5f3iEB>J^ — KtC 30 

5Tt-5 0 NO^*&tCtt^^y^7 7 0atrtCJS5 0 YE 
soi^:[^7y/7 9lciitj\, 

9) ^7^7^7 9^ Hk<D^m i = i + 1 »CJitf. 

10) ^7^y8 0T\ 3yho-7 2 5fj:t$|g:pg[: 
PJ^Ufcj^Ss^ i"/«Cto*>. 01 ^0LSn d> 
S^^Sf UTMt^o NOO^cfj:X77/7 4 

11) XTVfS OtYE S(D^tC(i^-r ^8 1 
[0 0 3 3] ±IS*ffi{-J:ntf, ^u-^f4^--^± 

So 

[0 0 3 4] ^3*J6?gffiS:Itt^-r5o H8B* 

htfe^o h n — 9 2 5 fimKEI 6 Kl^ L 

fc»2*lfe»»4:ra*«)«BiJ j e- KoWptt^-^tElt 

1) 77 5'7 P 9 1^ ^t*^— Kl«#a4 2 50 
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fc± 9 h n — 9 2 StctSB'J^— K«r»*U ^> h 

2) ^77^9 2t\ ^ttaaaBO;**— h# 

*>-3 4t»^Lt3yho-5 2 5tc£tt«B!lNI*&£r 

3) ^77^9 3-C, a V hn-7 2 5l*£K)iBB'J£r i 

4) ^f^9 4t, i^lftf^w^— 3 
0 4:±#»fW-5. 

5) ^77^95^ :/-A3is±#u y—^nme 

1 

6) 77^/9 6^ ^yhn-72 5 flfflgfj^e— KM 
•TSo NOWS^^B^T^y? 4 <Z)ftiHCj^£a YES 

7) ^7y^9 7t, 5 (^O 6 M^Lfc 
*2**««©aBiJ ; e-Kteai<3*, '<^* h4«r3ffe 

8) 777^9 8t\ &<E>aitt i = i + 1 \cmt*o 

9) ^7^9 9-C, ^ ho-7 2 5 fift^SPgfcSJ 
*LfcA^ i-*to%, -fcfctf 01 ^OLSn *>5 

10) **ry?$ 9tYE SCD^iCf*, ^777 P 10 
0 -ca»»BiJtt*T U — ttco^-Tywe— Kte#fTi- 

[0 0 3 5] ±f2*-&(Cj:tLtf. h 4 OO^vV 

«piB-e«*s*t-cv^*fc». *?nr«>*/hfc«tobi"^^ 

y h^M4fta«l«t?H:iv^it), H2fc*5tt5A*4r 

[0 0 3 6] «TK, tt<OH«S*fllKov^-CRW-rS. 
EI2fc:*3^-C\ ^— A»f^#l 3 k'<<tr*y htfcfP#l 4 

yvislBtu ^-i^3 t^^y h4 htow^Wfettlfe 

[0 0 3 7] HI 2 {c^^v^-c, iBB'J^e- K^— SISco^ 
t£f«™ K1«?S:4 2f4^»ift9, ftfJie^^o— ^ 

[0 0 3 8] 03 (dioV>T, ^-i^* 0 1 X^<^ y 

4tKt"^^3 ^-^4 sttu ^-Aj/yy^iox^ 

^yhv^ll 1 1 CO^ h a — ^ir^if-efco-Ct>ft 
V\ S>5V^tt, ^-^^S0lR^^^h^g62 <?5 
ftto«9(r, ^-^#i3M^7hSfl#14^ 

[0039] ±aoiw«i**atf»j»«»c*jv^-c. 0 
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[0 0 4 0] ±a$rofflffiI^j£{C*3V^T, a^ho- y\C 

[13 4] »f HaS»tt©«BiJ*-K«r*i-^97-efc . 
5. 

[H5] SlS»ffi©||fl*$07a-ft->tJ) 20 
5. 
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[B6] JB2«fiWfli<0»IM*-K«r*i-* r 9 7-eife 
5. 

[H7J ^2HJfeJgflgro$iJ^fec07D-^^-hT-fc 

\...*try y*,\} 1 2-fls*»ttEE#J'7\ 13 

•••>'- Agfcfe#, 1 4 •■•✓<*■ y hglfl^ 2 0-t«lt 
Mfflfflft. 2 1-^— ATrfm»tfcWIW»*» 2 

— A±rfW8ttfc0!IM»*K 2 h^v^mKit 

AM®*, 2 4-/^yh hmaitWJW#, 2 5 
• -nVbn — 7, 3 0— ^— Ajftf^W-?— , 3 1-11 
JK^J'S'a*— 3 2-/<4ry Hftfp#. 3 3-12 
tfr-l'fa ^, 3 4-BiJfBB'j** — hsK^V, 3 

A, , 4 1-/^?Mlt*ttm 4-2-*- 

4 3-iy-;y[el(EMttlS, 
->3*—?^ 4 5-&4jtf7^>3 




2000-96601 



[1213] 



[19 4] 




* 1 Mffl»ttoa]N«- 



0BS 



0BSO) 




<0LSrv 0BSn) 



i « 1 



6 45 



— K1 



[H5] 

50 



( starQ 




[HI 6] 



=e- K2 




( 10 ) 



4#R§ 2000-96601 



im7] 



n 2 »&B«CDffl»#tt<D y n - + - h 



(STA R~F) 
1 *" 1 71 



72 



i =0 



73 



74 



1 y-Aftggl Jfr* 



75 




ims) 



( START*") 



90 




( END ") 



